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US 7,781,898 B2 
1. 

ICPACKAGE REDUCING WIRING LAYERS 
ON SUBSTRATE AND ITS CHIP CARRIER 

FIELD OF THE INVENTION 

The present invention relates to IC chip packages, spe 
cially, to IC packages with reducing wiring layers of Sub 
Strate. 

BACKGROUND OF THE INVENTION 10 

In IC packages, multi-layer Substrates are widely imple 
mented for chip carriers and for electrical connections. How 
ever, the substrate cost is about 30% of the overall package 
cost, especially, the Substrate cost increases as the wiring 15 
layers increase. 
As shown in FIG. 1, a conventional IC package 100 prima 

rily comprises a substrate 110, a die-attaching layer 120, a 
chip 130, and a plurality of electrical connecting components 
140. The substrate 100 has a top surface 111, a bottom surface 20 
112, and a plurality of inner fingers 113 disposed on the top 
surface 111. A back surface 132 of the chip 130 is attached to 
the top surface 111 of the substrate 110 by the die-attaching 
layer 120. A plurality of bonding pads 133 are disposed on an 
active surface 131 of the chip 130 where the bonding pads 133 25 
of the chip 130 are electrically connected to the inner fingers 
113 of the substrate 110 by the electrical connecting compo 
nents 140 such as bonding wires. An encapsulant 150 is 
formed on the top surface 111 of the substrate 110 to encap 
Sulate the chip 130 and the electrical connecting components 30 
140. The IC package 100 further comprises a plurality of 
external terminals 160 disposed on the bottom surface 112 of 
the substrate 110 for external electrical connections. Before 
packaging, the Substrate 100 must have complete all of wiring 
layers with corresponding vias, therefore, the Substrate cost 35 
cannot be effectively reduced. 

SUMMARY OF THE INVENTION 

The main purpose of the present invention is to provide an 40 
IC package and its chip carrier where both ends of bonding 
wire(s) bonded on the substrate to replace parts of the wiring 
circuits or/and the vias of a conventional substrate so that the 
wiring layers of the substrate can be reduced or simplified to 
reduce the substrate cost. 45 
The second purpose of the present invention is to provide 

an IC package and its chip carrier with interconnecting bond 
ing wire(s) bonded on the Substrate before encapsulation. 
The third purpose of the present invention is to provide an 

IC package to avoid the IC chip contacting the bonding wire 50 
(s) with two ends bonded on the substrate. 

According to the present invention, an IC package prima 
rily comprises a Substrate, a die-attaching layer, a chip, at 
least a bonding wire, and a plurality of electrical connecting 
components. The Substrate has a top surface and a bottom 55 
Surface and further has at least a first interconnecting finger 
and at least a second interconnecting finger which are dis 
posed on the top surface. Furthermore, a die-attaching area is 
defined on the top surface where the die-attaching layer is 
formed on the die-attaching area on the top surface of the 60 
substrate. The chip is disposed on the top surface of the 
Substrate and aligned with the die-attaching area by the die 
attaching layer. The first interconnecting finger is electrically 
connected to the second interconnecting finger by the bond 
ing wire. The electrical connecting components electrically 65 
connect the chip to the substrate where at least a portion of the 
bonding wire is encapsulated in the die-attaching layer. More 

2 
over, a chip carrier composed of the Substrate, the die-attach 
ing layer, and the bonding wires mentioned above is also 
revealed. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a cross sectional view of a conventional IC 
package. 

FIG. 2 shows a cross sectional view of an IC package 
according to the first embodiment of the present invention. 

FIG. 3 shows a top view of a substrate of the IC package 
before die attachment according to the first embodiment of 
the present invention. 

FIG. 4 shows a cross sectional view of an IC package 
according to the second embodiment of the present invention. 

FIG. 5 partially shows a top view of a substrate of the IC 
package before die attachment according to the second 
embodiment of the present invention. 

FIG. 6 partially shows atop view of another substrate of the 
IC package before die attachment according to the third 
embodiment of the present invention. 

DETAIL DESCRIPTION OF THE INVENTION 

Please refer to the attached drawings, the present invention 
will be described by means of embodiment(s) below. 

According to the first embodiment of the present invention, 
as shown in FIG. 2, an IC package 200 primarily comprises a 
substrate 210, a die-attaching layer 220, a chip 230, at least a 
bonding wire 240, and a plurality of electrical connecting 
components 250. The substrate 210 has a top surface 211 and 
a bottom surface 212 where at least a first interconnecting 
finger 213, at least a second interconnecting finger 214, and a 
plurality of inner fingers 216 are disposed on the top Surface 
211. Moreover, the top surface 211 includes a die-attaching 
area 215 which is defined for disposing the die-attaching 
layer 220. As shown in FIG. 3, in this embodiment, the first 
interconnecting finger 213 and a plurality of inner fingers 216 
are disposed outside the die-attaching area 215 and the sec 
ond interconnecting finger 214 is disposed inside the die 
attaching area 215. The bonding wire 240 is formed by wire 
bonding technology and has a ball bond 241 and a wedge 
bond 242 where the ball bond 241 is bonded at the first 
interconnecting finger 213 and the wedge bond 242 at the 
second interconnecting finger 214 So that the maximum loop 
peak of the bonding wire 240 is located outside the die 
attaching area 215. The substrate 210 further has a ground 
ring 217 formed between the first interconnecting fingers 213 
and the second interconnecting fingers 214 on the top surface 
211 and encircled the die-attaching area 215. The bonding 
wire 240 overpasses the ground ring 217 to electrically con 
nect the first interconnecting finger 213 and the second inter 
connecting finger 214 So that the bonding wire 240 can serve 
as internal electrical connections for the substrate 210. In the 
present embodiment, the substrate 210 can be a multi-layer 
printed circuit board, Some wiring traces or/and vias can be 
replaced by the bonding wire 240. 
The die-attaching layer 220 is formed on the die-attaching 

area 215 on the top surface 211 of the substrate 210. The 
die-attaching layer 220 may be selected from the group con 
sisting of resin containing spacerballs with equal diameters, 
B-stage resin, adhesive film, epoxy, non-conductive paste or 
liquid paste to attach the chip 230. Preferably, the die-attach 
ing layer 220 is a resin containing spacer balls with equal 
diameters to keep a constant gap between the chip 230 and the 
substrate 210 and to ensure that the back surface 232 of the 
chip 230 will not directly contact the bonding wire 240. 
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As shown in FIG. 2, the chip 230 has an active surface 231 
and a corresponding back Surface 232 where a plurality of 
bonding pads 233 are formed on the active surface 231, the 
back surface 232 of the chip 230 is attached to the top surface 
211 of the substrate 210 by the die-attaching layer 220. In 
addition, the chip 230 is aligned with the die-attaching area 
215. 

The first interconnecting finger 213 is electrically con 
nected to the second interconnecting finger 214 by the bond 
ing wire 240 where the first interconnecting finger 213 is 
located outside the die-attaching area 215 and the second 
interconnecting finger 214 inside the die-attaching area 215. 
The bonding wire 240 has a ball bond 241 and a wedge bond 
242 where the ball bond 241 is bonded to the first intercon 
necting finger 213 and the wedge bond 242 to the second 
interconnecting finger 214. Accordingly, a portion of the 
bonding wire 240 is encapsulated in the die-attaching layer 
220. In the present embodiment, the bonding wire 240 with 
reduced loop peak does not touch the back surface 232 of the 
chip 230. 
The bonding pads 233 of the chip 230 are electrically 

connected to the inner fingers 216 of the substrate 210 by the 
electrical connecting components 250. In the present embodi 
ment, the electrical connecting components 250 are a plural 
ity of bonding wires formed by wire-bonding. 
The IC package 200 further comprises an encapsulant 260 

formed on the top surface 211 of the substrate 210 to encap 
Sulate the chip 230 and the electrical connecting components 
250. In the present embodiment, the encapsulant 260 further 
encapsulates the other portion of the bonding wires 240 
exposed from the die-attaching layer 220. To be more spe 
cific, the IC package 200 further comprises a plurality of 
external terminals 270 which are disposed on the bottom 
surface 212 of the substrate 210 for external electrical con 
nections. The external terminals 270 may be solder balls, 
solder paste, contact pads, or contact pins. In the present 
embodiment, the external terminals 270 are solder balls and 
the IC package 200 is a Ball Grid Array Package (BGA). 

Therefore, the bonding wires 240 formed by the conven 
tional wire bonders to replace parts of the wiring layers and 
vias inside a conventional substrate. Since the substrate 210 
does not have a complete electrical transmission infrastruc 
ture, therefore, the wiring layers can be reduced, i.e., the 
substrate cost and thickness can also be reduced. Further 
more, a chip carrier composed of the substrate 210, the die 
attaching layers 220, and bonding wires 240 is also revealed. 
In a different embodiment, the die-attaching layer 220 is a 
B-stage paste which becomes a non-adhesive film under room 
temperature for easy shipping and handling. 

Another IC package is revealed in the second embodiment 
of the present invention, as shown in FIG. 4. An IC package 
300 primarily comprises a substrate 310, a die-attaching layer 
320, a chip 330, at least a bonding wire 340, and a plurality of 
electrical connecting components 350. The substrate 310 has 
a top surface 311 and a bottom surface 312 and further has at 
least a first interconnecting finger 313 and at least a second 
interconnecting finger 314 which are disposed on the top 
surface 311, moreover, a die-attaching area 315 is defined on 
the top surface 311 for disposing the die-attaching layer 320. 
As shown in FIG. 5, in the present embodiment, the first 
interconnecting finger 313 and the second interconnecting 
finger 314 are located inside the die-attaching area 315 to 
effectively utilize the no wiring area of the substrate 310. The 
substrate 310 further has at least one trace 318 formed on the 
top surface 311 between the first interconnecting finger 313 
and the second interconnecting finger 314. 
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4 
The die-attaching layer 320 is formed on the die-attaching 

area 315 on the top surface 311 of the substrate 310 where the 
die-attaching layer 320 comprises resin containing a plurality 
of spacerballs 321 with equal diameters. The back surface 
332 of the chip 330 is attached to the top surface 311 of the 
substrate 310 by the die-attaching layer 320. In the present 
embodiment, the chip 330 has a plurality of bonding pads 333 
formed on the active surface 331 of the chip 330. 
As shown in FIG. 4, the first interconnecting finger 313 is 

electrically connected to the second interconnecting finger 
314 by the bonding wires 340 over passing the trace 318. In 
addition, the bonding wire 340 is completely encapsulated by 
the die-attaching layer 320. The bonding pads 333 of the chip 
330 are electrically connected to the inner fingers 316 of the 
substrate 310 by the electrical connecting components 350. 
The IC package 300 further comprises an encapsulant 360 

formed on the top surface 311 of the substrate 310 to encap 
sulate the chip 330 and the electrical connecting components 
350. A plurality of external terminals 370 such as solder balls 
are disposed on the bottom surface 312 of the substrate 310 
for external electrical connections. 

Therefore, both ends of the bonding wires 340 are bonded 
on the substrate 310 to replace parts of the wiring traces 
or/and vias of a conventional Substrate. After packaging pro 
cesses, the substrate 310 will become a complete electrical 
connection infrastructure so that the wiring layers of the 
substrate 310 can be reduced and simplified to reduce the 
Substrate cost. 

In the third embodiment, another IC package is revealed in 
FIG. 6 where the major components in the third embodiment 
are almost the same as the ones in the second embodiment, 
therefore, the figure labels will follow the ones of the second 
embodiment. At least a first interconnecting finger 313' and at 
least a second interconnecting finger 314 are disposed on the 
top surface 311 of the substrate 310. A die-attaching area 315 
is defined on the top surface 311 of the substrate 310 for die 
attachment. In the present embodiment, the first interconnect 
ing finger 313' and the second interconnecting finger 314 are 
located outside the die-attaching area 315. At least a trace 318 
is disposed between the first interconnecting finger 313' and 
the second interconnecting finger 314 on the substrate 310. 
At least a bonding wire 340 connects the first interconnecting 
finger 313' and the second interconnecting finger 314 to 
provide the shortest electrical connection across the die-at 
taching area 315. 
The above description of embodiments of this invention is 

intended to be illustrative and not limiting. Other embodi 
ments of this invention will be obvious to those skilled in the 
art in view of the above disclosure. 

What is claimed is: 
1. An IC package comprising: 
a Substrate having a top Surface, a bottom surface, a first 

interconnecting finger and a second interconnecting fin 
ger disposed on the top surface, wherein the top surface 
includes a die-attaching area defined; 

a die-attaching layer formed on the die-attaching area on 
the top surface of the substrate; 

a chip disposed on the top surface of the Substrate and 
aligned with the die-attaching area by the die-attaching 
layer; 

at least a bonding wire connecting the first interconnecting 
finger and the second interconnecting finger, and 

a plurality of electrical connecting components electrically 
connecting the chip to the Substrate; 

wherein at least a portion of the bonding wire is encapsu 
lated in the die-attaching layer; and 
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wherein the first interconnecting finger is located outside 
the die-attaching area and the second interconnecting 
finger inside the die-attaching area, furthermore, the 
bonding wire has a ball bond and a wedge bond, wherein 
the ball bond is bonded on the first interconnecting fin 
ger and the wedge bond on the second interconnecting 
finger. 

2. The IC package of claim 1, wherein the substrate further 
has a ground ring formed between the first interconnecting 
finger and the second interconnecting finger on the top Sur 
face of the substrate. 

3. The IC package of claim 1, further comprising an encap 
Sulant formed on the top Surface of the Substrate to encapsu 
late the chip, the electrical connecting components, and the 
other portion of the bonding wire exposed from the die 
attaching layer. 

4. The IC package of claim 1, wherein the die-attaching 
layer is a resin containing spacerballs with equal diameters. 

5. The IC package of claim 1, further comprising a plurality 
of external terminals disposed on the bottom surface of the 
substrate. 

6. The IC package of claim 1, wherein the electrical con 
necting components are a plurality of bonding wires formed 
by wire-bonding. 

7. A chip carrier of an IC package comprising: 
a Substrate having a top Surface, a bottom Surface, a first 

interconnecting finger and a second interconnecting fin 
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6 
ger disposed on the top surface, wherein the top surface 
includes a die-attaching area defined; 

a die-attaching layer formed on the die-attaching area on 
the top surface of the substrate; and 

at least a bonding wire connecting the first interconnecting 
finger and the second interconnecting finger; 

wherein at least a portion of the bonding wire is encapsu 
lated in the die-attaching layer; and 

wherein the first interconnecting finger is located outside 
the die-attaching area and the second interconnecting 
finger inside the die-attaching area, furthermore, the 
bonding wire has a ball bond and a wedge bond, wherein 
the ball bond is bonded on the first interconnecting fin 
ger and the wedge bond on the second interconnecting 
finger. 

8. The chip carrier of claim 7, wherein the substrate further 
has a ground ring formed between the first interconnecting 
finger and the second interconnecting finger on the top Sur 
face of the substrate. 

9. The chip carrier of claim 7, wherein the die-attaching 
layer is a resin containing spacerballs with equal diameters. 

10. The IC package of claim 1, wherein at least one bond 
ing wire is arched and non-horizontal to the Substrate. 

11. The chip carrier of claim 7, wherein the at least one 
bonding wire is arched and non-horizontal to the Substrate. 

k k k k k 


